Sasang typology is a traditional Korean medical classification scheme that combines medical management with general medicine and can be applied to chronic diseases. We aimed to analyze differences in Sasang Personality Questionnaire (SPQ) and Sasang Digestive Function Inventory (SDFI) results in patients with diabetes mellitus (DM), hypertension, functional dyspepsia, major depressive disorder (MDD), and adenomyosis. In this cross-sectional study, data were collected at a medical college hospital in South Korea. A total of 248 patients were included: 52 with DM, 47 with hypertension, 36 with functional dyspepsia, 26 with MDD, and 87 with adenomyosis. The subjects took both the SPQ and the SDFI. The outcome measures in this study were body mass index (BMI), SPQ score, and SDFI score. The DM and hypertension groups, which were expected to demonstrate many Taeeum-type traits, exhibited high BMI, high SPQ-Behavior and SDFI-Appetite scores, and low SPQ-Emotionality and SDFI-Digestion scores. The functional dyspepsia group showed low BMI and high scores for SPQ-Behavior, SPQ-Emotionality, SDFI-Digestion, and SDFIAppetite. The MDD group demonstrated high SPQ-Emotionality and SDFI-Digestion scores, low BMI, and low SPQ-Behavior and SDFI-Appetite scores. The adenomyosis group demonstrated high scores for SPQ-Behavior, SDFI-Digestion, and SDFI-Appetite, low BMI, and low SPQ-Emotionality scores. Different characteristics distinguishing Sasang traits according to chronic diseases were ascertained, especially for Taeeum and Soeum types.
Introduction
Several complementary and alternative medical techniques are used in many countries. Particularly in northeast Asia, traditional medicines are often combined with general medicine to enhance patient healthcare [1, 2] . Moreover, as personalized medicine is becoming increasingly important, alternative medical therapies play more prominent roles in the general healthcare environment.
Sasang typology, a traditional Korean medical classification system, is a type of personalized medicine that categorizes individuals as Taeyang-, Soyang-, Taeeum-, or Soeum-type depending on a variety of traits [3] . Taeyangtype individuals are generally rash-minded and independent, and they are more likely to have a developed nape of the neck. However [4, 5] .
Tailored medical management according to a patient's individual traits is associated with precision or personalized medicine. There are numerous examples of personalized medicine, including the fact that angiotensin-converting enzyme inhibitors are not used in people of African descent [6] , the fact that carriers of specific genetic variations require customized health screenings or lifestyle management because of susceptibilities to certain cancers [7] , and the fact that customized meal plans are helpful for some patients [8] .
There have been several efforts to standardize the differentiation of types in Sasang typology. The Questionnaire for Sasang Constitutional Classification-II (QSCC-II)-a Sasang-type classification test-consists of 121 questions and has a diagnostic discriminability of 70% [9] . Moreover, there are several other Sasang typology assessment tools, including the Sasang Personality Questionnaire (SPQ) and the Sasang Digestive Function Inventory (SDFI). Both the SPQ and the SDFI are relatively simple and have been shown to be significantly correlated with Sasang type [10] [11] [12] .
According to Sasang typology, individuals with Taeeum type have a high BMI. Therefore, they have high prevalence of lifestyle-related diseases such as hypertension (HTN) and diabetes mellitus (DM) [13] [14] [15] . Further, these individuals show low prevalence of major depressive disorder (MDD), which is likely related to their stable personalities [16, 17] . In contrast, Soeum-type individuals are sensitive and passive and thus show higher rates of both digestive system dysfunctions and neuropsychiatric diseases [4, 17, 18] .
In this way, Sasang typology is related to disease prevalence within the context of modern medical science. Therefore, relating Sasang typology to modern medicine has the potential to facilitate the discovery of new treatment options.
In the present study, we sought to analyze differences in SPQ and SDFI results in individuals with specific chronic diseases that we would expect to be affected by Sasang traits. The diseases were as follows: HTN, DM, functional dyspepsia, MDD, and adenomyosis. The patients with HTN and DM were selected from among those who were being treated with medicine and who visited the clinic regularly to control their disease. The patients with functional dyspepsia were selected from among those who had received a definite diagnosis according to the Rome IV Criteria [19] and visited the clinic regularly to control their dyspepsia. The patients with MDD were selected from among those who received a definite diagnosis according to the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) [20] and visited the clinic regularly to control their MDD. The patients with adenomyosis were selected from among those who received a diagnosis of adenomyosis via pelvic sonography and underwent dysmenorrhea management.
Materials and Methods
. . e Sasang Personality Questionnaire. The SPQ consists of 19 questions that are intended to determine personality according to Sasang typology. The SPQ is divided into 3 subscales as follows: the SPQ-Behavior (SPQ-B) subscale contains 5 questions, the SPQ-Emotionality (SPQ-E) subscale contains 4 questions, and the SPQ-Cognition (SPQ-C) subscale contains 5 questions. Each subscale score ranges from 1 to 3, while the SPQ-Total score ranges from 19 to 57.
The SPQ-B score determines the presence of passivity or activity. A low SPQ-B score indicates a passive personality, while a high SPQ-B score indicates an active personality. The SPQ-E score is intended to determine the static and dynamic components of personality. A low SPQ-E score indicates a static personality, while a high SPQ-E score indicates a dynamic personality. The SPQ-C score indicates the presence of a meticulous or an easygoing personality. A low SPQ-C score indicates a meticulous personality, while a high SPQ-C score indicates an easygoing personality [12] .
. . e Sasang Digestive Function Inventory. The SDFI consists of 21 questions intended to determine digestive function in Sasang typology. The SDFI is divided into three subscales as follows: the SDFI-Digestion (SDFI-D) subscale consists of 10 questions, the SDFI-Appetite (SDFI-A) subscale consists of six questions, and the SDFI-Eating Pattern (SDFI-E) subscale consists of five questions. Each subscale ranges from 0 to 4, and the SDFI-Total score ranges from 0 to 82.
The SDFI-D score is intended to represent digestive function, with a higher SDFI-D score indicating more problems with digestion. The SDFI-A score is intended to represent appetite, with a higher SDFI-A score indicating a greater appetite. Finally, the SDFI-E score is intended to represent eating patterns: subjects with a higher SDFI-E score have a greater tendency to eat immoderately. The SDFI-Total score is the sum of the above subscale scores. A higher SDFI-Total score indicates that the subject has more problems with the digestive system overall.
. . Statistical Analysis. Analysis of variance and the KruskalWallis test were used to assess continuous variables, while Fisher's exact test was used for nominal variables. All analyses were performed using SPSS Statistics 21.0 (IBM Corp., Armonk, NY, USA), and P values of 0.05 or lower were considered significant.
Results
A total of 399 subjects enrolled in this study, but 91 were excluded because of overlapping diseases. Among the remaining 248 subjects, 52 had DM, 47 had HTN, 36 had functional dyspepsia, 26 had MDD, and 87 had adenomyosis ( Figure 1 ). 76 were men, while 172 were women. The average BMI was 23.73 kg/m 2 , 9.7% were smokers, and 44.4% consumed alcohol. The average sleep duration was 6.81 hours (Table 1) .
We applied post hoc analyses with Bonferroni corrections to analyze differences between the groups of patients. We observed that there was a tendency toward a higher BMI in the DM and HTN groups (24.91 and 25.44 kg/m 2 , resp.). Further, the BMI of the DM group was higher than that of the adenomyosis group, and the BMI of the HTN group was higher than those of the functional dyspepsia and adenomyosis groups (Figure 2 ). The SPQ-B score was lower in the MDD group than in all other groups. Additionally, the SPQ-C score was higher in the DM group than in the adenomyosis group. The SPQ-E score showed a tendency to be higher in the functional dyspepsia and MDD groups, and the score of the functional dyspepsia group was higher than scores of the HTN and adenomyosis groups. The SPQ-Total score was not significantly different among the subgroups (Figure 3 ). The SDFI-D score showed a tendency to be lower in the DM and HTN groups. We also observed that the SDFI-D score was lower in the DM group than in the functional dyspepsia, MDD, and adenomyosis groups. Moreover, the SDFI-D score was lower in the HTN group than in the functional dyspepsia and adenomyosis groups, and the SDFI-A score was lower in the MDD group than in all other groups. The SDFI-E score was not significantly different among the subgroups. The post hoc analysis also revealed that the SDFITotal score was higher in the functional dyspepsia group than in the DM, HTN, and MDD groups (Figure 4 ).
Discussion
In this study, BMI was higher in the DM and HTN groups and lower in the functional dyspepsia, MDD, and adenomyosis groups. A high BMI is a risk factor for lifestylerelated diseases such as DM, HTN, and dyslipidemia. Obese individuals are more likely to have DM and HTN, so the BMIs measured in these groups were expected to be high. Moreover, in Sasang typology, Taeeum type is associated with a high BMI [5] . Therefore, we would expect to see more Taeeum-type individuals in the DM and HTN groups, whereas Taeeum-type individuals would be expected to be present at lower rates in the functional dyspepsia, MDD, and adenomyosis groups. These low-BMI groups would be expected to contain high proportions of Soyang and Soeum types because Taeyang type is observed in less than 0.1% of the population [4] .
The SPQ-B score is an index of a passive or active personality. In this study, the SPQ-B score was low only in the MDD group. This means that patients in the MDD group had more passive personalities than those in other groups. Moreover, it is well known that a passive personality is a characteristic of MDD [21] . A passive personality is also a characteristic of Soeum-type individuals [4] who have been shown to have higher rates of anxiety, depressive mood, and irritable bowel syndrome compared with those with other Sasang types [17, [22] [23] [24] . However, the association between MDD and Soeum type has not yet been studied, and further research is needed.
The SPQ-C score is a measure of meticulous versus easygoing personality and has been shown to be low in Soeum-type individuals [10] . In this study, the SPQ-C score showed a tendency to be higher in the DM and HTN groups. These two groups would be expected to have high proportions of Taeeum-type individuals. Although there was a tendency for the MDD group to have a lower SPQ-C score, it was expected that this group would have a high proportion of Soeum-type individuals.
Moreover, the SPQ-C score was low in the adenomyosis group. Adenomyosis is a disease caused by an abnormal distribution of endometrial cells and is closely related to dysmenorrhea and menorrhagia [25] . Patients who experience chronic pain from adenomyosis undergo surgical treatment or medical pain control. These patients have high prevalence of neuropsychiatric diseases that are associated with chronic pain, including depression and anxiety. Chronic pain can be provoked by excessive neurologic conduction due to a reduced sensory nerve threshold that causes greater sensitivity to mild pain. This pathology has been observed in various chronic pain diseases, including adenomyosis [26] [27] [28] [29] . These characteristics of chronic pain are also associated with Soeum-type individuals as these patients are known to be emotionally unstable and are more likely to have neuropsychiatric diseases [18] . Because of these features, patients with adenomyosis who regularly visit the hospital for pain control are likely to exhibit Soeum-type traits. However, more research is needed on the association between SPQ-C score and chronic pain.
The SPQ-E score is an index of static versus dynamic personality. A high SPQ-E score indicates that a subject has a dynamic personality and would be expected to exhibit few Taeeum-type traits [10, 30] . In this study, the SPQ-E score showed a tendency to be lower in the DM and HTN groups, indicating greater prevalence of Taeeum-type traits in these groups. However, the high SPQ-E score in the MDD group conflicted with our expectations regarding Soeum-type characteristics. A previous study reported greater heterogeneity in SPQ-E scores compared to SPQ-B and SPQ-C scores, and further research is needed to better understand these inconsistencies [10] .
There was no significant difference among the subgroups in the SPQ-Total score, despite the fact that the SPQ-E score heterogeneity that we observed would be expected to influence the SPQ-Total score. This may be due to the small sample size or a study design limitation, such as the fact that this study did not confirm Sasang type for individual patients.
The SDFI is a Sasang test of digestive health. A high SDFI score indicates that there could be a problem with digestive functions or habits [11] . Digestive health is closely related to Sasang typology. Digestion tends to be healthy in Taeeumtype individuals and poor in Soeum-type individuals [31] .
The SDFI-D score is an index of digestive function. A high SDFI-D score implies poor digestive function. In this study, the SDFI-D score was low in the DM and HTN groups, which were expected to exhibit greater prevalence of Taeeum-type traits, while it was high in the functional dyspepsia, MDD, and adenomyosis groups, which were expected to exhibit many Soeum-type traits. Thus, the SDFI-D scores reflected the results that would be expected from Sasang typology.
A high SDFI-A score indicates an excessive appetite. On this subscale, the MDD group showed low results, similar to the results for the SPQ-B score. This result can be explained by the well-established relationship between depression and appetite [32] .
A high SDFI-E score indicates a tendency toward eating immoderately. In this study, there was no significant difference among the subgroups, although there was a tendency toward a higher score in the functional dyspepsia group. Additionally, the SDFI-E-related results of previous studies have not been consistent [11, 30] . Therefore, further research or reconsideration is needed regarding the SDFI-E score.
The SDFI-Total score was low in the DM and HTN groups, which were expected to exhibit many Taeeum-type traits. This finding is consistent with the results of previous studies [13] [14] [15] . Moreover, a high SDFI-Total score was observed in the functional dyspepsia group, which has been reported to exhibit higher prevalence of Soeum-type traits [4] . However, these differences seemed to mainly result from differences in the SDFI-D score. Thus, it is unclear whether SDFI-A and SDFI-E scores are necessary for Sasang typology.
This study attempted to apply Sasang typology to precision medicine, similar to its application to personalized nutrition [8] . In this study, we hoped to confirm the validity of applying Sasang typology to common chronic diseases that benefit from personalized management. The DM and HTN groups consistently showed results indicating Taeeumtype traits, suggesting that Sasang typology can be applied to lifestyle-related diseases. The characteristics of Soeumtype traits were somewhat consistent, suggesting that it might be useful to apply Soeum-type management to functional dyspepsia and neuropsychiatric diseases. Additional study is needed regarding Taeyang-type traits, Soyang-type traits, and the various subsections of the SPQ and SDFI.
This study aimed to validate the existence of different manifestations of Sasang-type traits in different chronic medical diseases. There are some limitations to the study, the first of which is that we could not confirm the Sasang subtypes but could only ascertain differences in characteristics between the subtypes based on the presence of specific chronic diseases. Second, many parts of this study depended on patient memory. Third, the prevalence of other diseases was not investigated. Therefore, several unintended biases could have influenced this study. Fourth, the sample size was small, which limited the ability of this study to obtain significant results. However, these limitations can be mitigated in future studies. In particular, several methods can be used to distinguish Sasang subtypes, including the QSCC-II, which is a self-reported survey, and the Sasangin Diagnosis Questionnaire (SDQ) [3] , which is a doctor-reported survey. While there are still deviations in the diagnosis of Sasang subtypes, even between Sasang typologists [33] , this can be controlled via expert consensus from a Sasang typologist group.
Conclusions
A combination of Sasang typology and general modern medicine could be useful for the prevention and management of chronic diseases and could potentially improve general Evidence-Based Complementary and Alternative Medicine 7 healthcare management. Moreover, a diagnostic method for Sasang typology seems to be necessary to develop a practical Sasang typology program.
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